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SPECIFICATION 

1. Title of The Invention 

METHOD AND APPARATUS FOR VALLEY-PRINTING EMBOSSING 

2 . Claims 

1. A method for valley-printing embossing, characterized 

by: 

bringing a transparent or translucent film into close 
contact with an embossing roll along a projection/recess shape 
thereof ; 

forming a coloring layer on a portion of the film positioned 
at a projection portion of the embossing roll; 

abutting the surface of the film with the coloring layer 
formed thereon onto a base material to be bonded to the base 
material; and 

applying embossing process with the embossing roll. 

2. An apparatus for valley-printing embossing , comprising: 
an embossing roll having a suction hole formed at least 

in a recess portion thereof capable of switching the pressure 
in the suction hole between negative pressure and atmospheric 
pressure; and 

coloring layer forming means for selectively forming a 
coloring layer on a projection portion of the embossing roll. 

3. Detailed Description of the Invention 
Field of Industrial Application 

The present invention relates to a method and apparatus 
for valley-printing embossing. 
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Conventional Art 

There has been conventionally known a method of forming 
a colored layer on a decorative material such as floor material, 
wall material and the like or other base materials and forming 
an embossed pattern with an embossing roll to create spacial 
effect and texture. There has also been known another method 
of laminating transparent or translucent film on the embossed 
colored base material to provide abrasion resistance or 
protection of the base material. 

However, such methods have numerous problems in 
manufacturing a decorative material in which the colored pattern 
and the embossed pattern are exactly matched with each other 
and transparent or translucent film is laminated on the surface 
thereof . 

Such a decorative material has been conventionally 
manufactured by laminating, on the base material, transparent 
or translucent film having a printed coloring layer on the rear 
face thereof, and then embossing with an embossing roll so that 
the embossed pattern matches with the colored pattern . However , 
it is very difficult to exactly perform such matching of a pattern 
with an embossing position. Thus, a design effect is often 
reduced and there is a severe problem in industrial production. 

There has also been known a method of sucking ink by an 
application roll, applying the ink to the projection portions 
of the embossing roll, performing embossing process with the 
embossing roll for valley printing and then forming a transparent 
layer thereon with a curtain coater or the like. This method 
enables matching of a printing pattern with an embossed pattern , 
but a height difference between a recess portion and a projection 
portion or sharpness of the embossed pattern may be lost due 
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to formation of a transparent layer and the embossing effect 
may be reduced. 

Problems to be Solved by the Invention 

The present invention provides a method and apparatus for 
valley-printing embossing in which an embossed material has a 
transparent or translucent film layer on a surface thereof with 
high matching accuracy with a printed pattern and excellent 
embossing effect. 

Constitution of the Invention 

According to the present invention, a method for 
valley-printing embossing includes: bringing a transparent or 
translucent film into close contact with an embossing roll along 
a projection/recess shape thereof; forming a coloring layer on 
a portion of the film positioned at a projection portion of the 
embossing roll ; abutting the surface of the film with the coloring 
layer formed thereon onto a base material to be bonded to the 
base material ; and applying embossing process with the embossing 
roll. 

According to the present invention, an apparatus for 
valley-printing embossing includes: an embossing roll having 
a suction hole formed at least in a recess portion thereof capable 
of switching the pressure in the suction hole between negative 
pressure and atmospheric pressure; and coloring layer forming 
means for selectively forming a coloring layer on a projection 
portion of the embossing roll. 

Embodiments 

FIG. 1 is a descriptive view illustrating an embodiment 
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of the present invention. 

An embossing roll 11 which rotates around a shaft 21 has 
projection portions 11a and recess portions lib on a peripheral 
surface thereof and, in each of the recess portions lib, a suction 
hole 13 is formed. The embossing roll 11 has a hollow portion 
therein and the hollow portion is communicated with the outside 
through the suction hole 13. In the hollow portion of the 
embossing roll 11 , a stationary blade 23 is disposed tobe airtight 
in sliding contact with an inner-periphery surface of the 
embossing roll 11 . The stationary blade 23 partitions the hollow 
portion into a negative pressure chamber 15 and an atmospheric 
pressure chamber 17. The pressure in the negative pressure 
chamber 15 is reduced to a low pressure atmosphere by a vacuum 
pump (not illustrated) or the like through an exhaust hole 19. 

A transparent or translucent film 41 is softened by a heater 
31 and guided by a roller 33 to be abutted onto the embossing 
roll 11. Then, the film 41 is drawn to the inside by the suction 
hole 13 and is brought into close contact along the 
recess/projection shape of the embossing roll 11. 

Ink 3 7 is sucked by an application roll 3 5 (coloring means) 
and applied onto the portions of the film 4 1 being in close contact 
with the projection portions 11a of the embossing roll 11 to 
form a coloring layer 43 . Next, the film 41 having the coloring 
layer 4 3 is laminated on a conveyed sheet -like base 4 5 with the 
coloring layer 43 directed on the surface of the base material 
45, and the film 41 is bonded to the base material 45, while 
at the same time the base material 4 5 is embossed. The coloring 
layer 43 is selectively formed on the film 41 positioned on the 
projection portion 11a and this portion is formed into an embossed 
pattern (recess portion) by embossing process. Accordingly, 
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in an obtained decorative material 51, the coloring layer 43 
and the embossed pattern exactly match with each other. In 
addition, characteristics such as abrasion resistance are given 
by the film 41. 

Upon completion of the embossing process described above, 
the suction hole 13 communicates with the atmospheric pressure 
chamber 17 on the right side of the stationary blade 23 and is 
open to the atmosphere. Then, the force for bringing the film 
41 into close contact with the embossing roll 11 by the suction 
hole 13 does not exist anymore , and the film 41 forming an embossed 
pattern is bonded to the base material 45 for integration. 

With respect to the apparatus illustrated in Fig. 1, 
description has been made on a case where the suction hole 13 
is provided for only the recess portion lib of the embossing 
roll. However, further suction holes may be provided for the 
projection portions 11a. 

The film 41 may be guided to the embossing roll 11 without 
heating by use of the heater 31 illustrated in Fig. 1 and the 
base material 45 may be heated before being guided to the embossing 
roll depending on the thickness and material feeling of the film 
41 and the base material 45. 

Effect of the Invention 

According to a method for valley-printing embossing of the 
present invention, a film is brought into close contact with 
an embossing roll, a coloring layer is formed on a portion of 
the film positioned at a projection portion of the embossing 
roll, the film is bonded to a base material and an embossing 
process is performed thereon with the embossing roll, to obtain 
a decorative material in which the colored layer and the embossed 
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pattern exactly match with each other and which has a high 
embossing effect and excellent surface roughness feel and 
sharpness and further has a transparent or translucent film on 
the surface thereof. 

Further, by using an apparatus which includes an embossing 
roll with suction hole formed at least in a recess portion thereof 
which switches the pressure in the suction hole between negative 
pressure and atmospheric pressure and means for selectively 
forming a coloring layer on a projection portion of the embossing 
roll, the valley-printed and embossed pattern can be formed 
easily and effectively. 

4. Brief Description of Drawings 

Fig. 1 is a descriptive view illustrating an embodiment 
of the present invention. 

11 Embossing roll 

11a Projection portion 

lib Recess portion 

13 Suction hole 

15 Negative pressure chamber 

17 Atmospheric pressure chamber 

19 Exhaust hole 

31 Heater 

33 Roller 

35 Application roller 

37 Ink 

41 Film 

43 Coloring layer 

45 Base material 
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Decorative material 
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